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(54) FUEL CELL SYSTEM DIRECTLY FEEDING METHANOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system directly feeding 
methanol which contributes to the increase of the volume energy efficiency and 
enhances safety. 

SOLUTION: The fuel cell system comprises a unit cell 1 , a fuel tank 2 and a tank 
3 for high concentration methanol. In the unit cell 1 are installed a negative 
electrode 12 and a positive electrode 13 opposite each other, separated with an 
electrolyte 11 composed of a proton-conductive polymer film, and a structure for 
feeding a liquid fuel to the negative electrode 12 and a structure for feeding an 
oxidizing gas to the positive electrode 13. In the fuel tank 2 is stored a methanol 
aqueous solution as the liquid fuel to be fed to the unit cell 1 . In the tank 3 is 
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stored methanol, to be fed to the fuel tank 2, of a concentration higher than that 
of the methanol aqueous solution in the fuel tank 2, wherein the high 
concentration methanol feeding from the tank 3 is so controlled that the methanol 
concentration of the methanol aqueous solution in the fuel tank 2 agrees with a 
required concentration. 
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1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The eel stack to which the laminating of two or more cell eels which 
prepared the configuration which opposite-** a negative electrode and a positive 
electrode through the electrolyte which consists of a proton conductivity solid- 
state poly membrane, supplies liquid fuel to said negative electrode, and supplies 
oxidizer gas to said positive electrode, or these cell eels was carried out, The fuel 
tank in which the methanol water solution as liquid fuel supplied to said cell eel is 
stored, It Is the direct methanol form fuel cell system equipped with the high 
concentration methanol tank which stores a high-concentration methanol water 
solution from the concentration of said methanol water solution. While said cell 
eel or a eel stack is equipped with the configuration which discharges the 
resultant generated according to the electrochemical reaction of the configuration 
which supplies a methanol water solution and oxidizer gas, and a cell eel The 
direct methanol form fuel cell system characterized by having the configuration 
which controls supply of the methanol water solution from a high concentration 
methanol tank so that the concentration of the methanol water solution supplied 
to said cell eel may become a predetermined value. 
[Claim 2] The concentration of the methanol water solution which the 
concentration of the methanol water solution stored in a fuel tank is maintained to 
1 - 20% in a direct methanol form fuel cell system according to claim 1, and is 
stored in a high concentration methanol tank is a direct methanol form fuel cell 

system characterized by being 20 - 60%. 

[Claim 3] It is the direct methanol form fuel cell system by which a high 
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concentration methanol tank is characterized by the volume being size from a 
fuel tank in a direct methanol form fuel cell system according to claim 1 or 2. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optimal structure of a system 
for the power source for pocket form small electronic equipment and the power 
source for computers which can raise the safety of the direct methanol form fuel 
cell which can generate electricity by supplying the methanol water solution and 
oxidizer gas as liquid fuel directly, if it says In more detail about a direct methanol 
form fuel cell system. 
[0002] 

[Description of the Prior Art] In recent years, importance is attached to the 
measure for an environmental problem or a resource problem, and development 
of a fuel cell is actively performed as one of the cure of the. It is observed as the 

power source for pocket form small electronic equipment, and a power source for 

computers in that especially the direct methanol form fuel cell that uses the 



20/30 * RCVD AT 11/30/2005 11:08:34 AM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/24 * DWS:2738300 * CSID:7036371499 * DURATION (mm-ss): 12-24 



11/30/2005 11:10 7036371499 



KEATING & BENNETT 



PAGE 



methanol of a fuel for direct conversion, without [ reforming or ] gasifying has 
simple structure, and a miniaturization and lightweight-izing are easy for it 
[0003] A direct methanol form fuel cell is joined on both sides of electrolytic both 
sides with a negative electrode and a positive electrode. The eel stack to which 
the laminating of two or more cell eels which have the configuration which 
supplies the methanol water solution as a fuel to said negative electrode, and 
have the configuration which supplies oxidizer gas, such as air, to said positive 
electrode was carried out, It comes to have the configuration which discharges 
the resultant generated according to the electrochemical reaction of the 
configuration which supplies a methanol water solution to each cell eel, the 
configuration which supplies oxidizer gas to each cell eel, and each cell cel. The 
separator which has a passage slot and a manifold is known as a configuration 
which discharges the configuration which supplies a methanol water solution to 
each cell eel, the configuration which supplies oxidizer gas to each cell eel, and a 
resultant. 

[0004] Namely, from the negative electrode, the passage slot and manifold of 
said separator not only play the role which supplies a methanol water solution to 
a negative electrode, and supplies oxidizer gas to a positive electrode, but have 
played the role which discharges the generated carbon dioxide, the water which 
generated some methanol water solutions which were not used for the reaction 
from the positive electrode, and the air which did not contribute to a reaction with 
a resultant. 

[0005] If such a direct methanol form fuel cell supplies a methanol water solution 
to a negative electrode and oxidizer gas is supplied to a positive electrode, with a 
negative electrode, while a carbon dioxide generates according to the 
electrochemical reaction to which a methanol and water react, a hydrogen ion 
and an electron are emitted, and with a positive electrode, said hydrogen ion 
which has passed the electrolyte, and the oxygen in air can generate water 
according to the electrochemical reaction which incorporates an electron, and 
can obtain electrical energy to an external circuit. 
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[0006] However, although the electrolyte used for the above-mentioned direct 
methanol form fuel cell is a proton conductivity solid-state poly membrane and a 
role of an electrolyte rs played Since there is a fault of being easy to penetrate 
the methanol of a fuel, the methanol which was not used for the reaction reaches 
a positive electrode through an electrolyte. This reacts with oxygen with a 
positive electrode, and a carbon dioxide and water are generated, and it 
becomes the cause of a utilization factor fall of a fuel, or becomes the cause of a 
fall of the positive-electrode potential by a methanol existing on the catalyst of a 
positive electrode. 

[0007] A direct methanol form fuel cell moreover, from the point of the output 
characteristics Since transparency (crossover) of a methanol will increase if 
concentration of a fuel is made high although it is more desirable to make 
concentration of a fuel high, After taking into consideration decline in the 
effectiveness by the increment in the amount of transparency of a methanol, 
when output characteristics needed to be defined and it put in another way, there 
was the description that output characteristics and effectiveness are greatly 
dependent on service conditions, such as an operating temperature, a fuel, and 
the amount of supply of oxidizer gas. 

[0008] The thing of the structure which supplies the methanol water solution of 
optimum conditions to a fuel electrode side was known as what lessens such 
constraint conventionally. For example, the structure of adding a methanol or 
water with a liquid transport pump from a pure methanol tank or a water tank is 
proposed, detecting it as the concentration serving as an optimum value by the 
concentration sensor, after separating into the Patent Publication Heisei No. 
(international public presentation number WO 97/21256) 51031 1 [ 1 1 to ] official 
report from an anode the intact fuel penetrated to the cathode, and the carbon 
dioxide gas generated with the anode and mixing the separated intact fuel and 
the water generated with the cathode. Moreover, while using a resultant 
effectively by supplying the water and the carbon dioxide which were generated 
by electrochemical reaction to a mixer, making it react to JP.2000-21426.A with 
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the water currently beforehand stored in the mixer, making carbonic acid 
generate, and mixing the methanol as a fuel with this carbonic acid, the 
configuration which controls decline in the use effectiveness of a fuel is indicated. 
Moreover, the configuration which makes it circulate with a pump, controlling to 
optimum density what removed an intact methanol to the water generated by 
electrochemical reaction, carbon dioxide gas, and carbon dioxide gas is indicated 
by JP f 9-161860,A. 
[0009] 

[Problem(s) to be Solved by the Invention] Such a direct methanol form fuel cell 
is what is supplied to a eel stack after the fall of the output characteristics by 
generating of a crossover makes a methanol the concentration made small. If it is 
going to store the methanol of the concentration which was equipped with the 
configuration which stores a methanol in this, and was mentioned above in said 
configuration If the concentration mentioned above to the energy density which 
the methanol whose concentration is 100% has being 4300 kcal/kg is 3%, since it 
will become 129 kcal/kg, The configuration of storing a methanol became large- 
scale and there was a problem that the volume energy efficiency as a fuel cell 
system fell greatly. 

[0010] Moreover, when concentration carried out for storing the methanol which 
is 100%, the danger of ignition increased and the problem of not being desirable 
was in the above-mentioned configuration in respect of the safety of a system. 
[0011] 

[Means for Solving the Problem] Paying one's attention to the energy density 
which it was made in order that this invention might solve the above-mentioned 
technical problem, and a methanol has Perform examination about the 
inflammability and it aims at obtaining the direct methanol form fuel cell system 
which both the safety of a system and volume energy efficiency can improve. 
The invention according to claim 1 opposite-** a negative electrode and a 
positive electrode through the electrolyte which consists of a proton conductivity 
solid-state poly membrane. The eel stack to which the laminating of two or more 
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cell eels which prepared the configuration which supplies liquid fuel to said 
negative electrode, and supplies oxidizer gas to said positive electrode, or these 
cell eels was carried out, The fuel tank in which the methanol water solution as 
liquid fuel supplied to said cell eel is stored, It is the direct methanol form fuel cell 
system equipped with the high concentration methanol tank which stores a high- 
concentration methanol water solution from the concentration of said methanol 
water solution. While said cell eel or a eel stack is equipped with the configuration 
which discharges the resultant generated according to the electrochemical 
reaction of the configuration which supplies a methanol water solution and 
oxidizer gas, and a cell eel So that the concentration of the methanol water 
solution supplied to said cell eel may become a predetermined value It is 
characterized by having the configuration which controls supply of the methanol 
water solution from a high concentration methanol tank. The invention according 
to claim 2 In a direct methanol form fuel cell system according to claim 1, the 
concentration of the methanol water solution stored in a fuel tank is maintained to 
1 - 20%. It is characterized by the concentration of the methanol water solution 
stored in a high concentration methanol tank being 20 - 60%. The invention 
according to claim 3 In a direct methanol form fuel cell system according to claim 
1 or 2, a high concentration methanol tank is characterized by the volume being 
size from a fuel tank. 

[0012] That is, an improvement of the volume energy efficiency can be aimed at, 
maintaining the safety of a system according to invention of claim 1 and two 
publications, since it is controlling so that the concentration of the methanol water 
solution which stores the methanol water solution of concentration suitable for 
the electrochemical reaction of a eel stack in a fuel tank, stores the methanol 
water solution of the concentration which does not have the danger of ignition in 
a high concentration methanol tank, and is stored in a fuel tank becomes a 
predetermined value. Moreover, according to Invention according to claim 3, 
since the high concentration methanol tank makes the volume size from the fuel 
tank, it can improve the volume energy efficiency further. 
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[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the 
gestalt of the operation. 

[0014] Drawing 1 shows the direct methanol form fuel cell structure of a system 
concerning the gestalt of operation of this invention. The description It has the 
cell eel 1 , a fuel tank 2, and the high concentration methanol tank 3. Said cell eel 
1 It is what prepared the configuration which opposite-** a negative electrode 12 
and a positive electrode 13 through the electrolyte 1 1 which consists of a proton 
conductivity solid-state poly membrane, supplies the methanol water solution as 
liquid fuel to said negative electrode 12, and supplies the air as oxidizer gas to 
said positive electrode. The methanol water solution supplied to the cell eel 1 is 
stored in said fuel tank 2. On said high concentration methanol tank 3 A high- 
concentration methanol is stored from the concentration of the methanol water 
solution stored in said fuel tank 2. In said cell eel 1 So that it may have the 
configuration which discharges the resultant generated according to the 
electrochemical reaction of the configuration which furthermore supplies a 
methanol water solution and air, and the cell eel 1 and the concentration of the 
methanol water solution in a fuel tank 2 may become a predetermined value It is 
having had the configuration which controls supply of the methanol water solution 
from the high concentration methanol tank 3. 

[0015] In the direct methanol form fuel cell system shown in drawing 1 , although 
it has the cell eel 1 , it may replace with this cell eel 1 , and you may make It the 
eel stack which carried out the laminating of two or more cell eels 1. 
[0016] Drawing 2 is the perspective view of said cell eel 1. Namely, the negative- 
electrode side separator 14 which the negative electrode 12 and the positive 
electrode 13 were formed in both sides of an electrolyte 11, and was formed in 
the lateral surface of a negative electrode 12 which does not contact an 
electrolyte 1 1 as shown in drawing 2 , It is pinched with the positive-electrode 
side separator 15 formed in the lateral surface of a positive electrode 13 which 
does not contact an electrolyte 11. The negative-electrode terminal assembly 16 
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and the positive-electrode terminal assembly 17 are arranged on the lateral 
surface of these separators 14 and 15. It is the thing of the carbon dioxide as the 
configuration which supplies the methanol water solution as a fuel, and the 
oxidizer gas which is not illustrated, and a resultant, air, the end plate 18 that 
prepared the configuration which discharges water, and the structure bound tight 
with the bolt 19 for bolting. Such a configuration is the same even if the cell eel 
10 is the eel stack 1 which come to carry out a laminating. In addition, said 
separators 14 and 15 have the good ingredient of conductivity [ quality of the 
material ], such as carbon and a metal. 

[0017] The carbon dioxide, air, and water as a resultant which were discharged 
from said cell eel 1 are supplied to the vapor-liquid-separation tub 4, an 
unreacted methanol and water are returned to a fuel tank 2, and a carbon dioxide 
and air are discharged outside. Thereby, since the concentration of the methanol 
water solution in a fuel tank 2 falls gradually, it is controlled so that the 
concentration of the methanol water solution which supplies a high-concentration 
methanol water solution from the high concentration methanol tank 3, and is 
supplied to the cell eel 1 becomes a predetermined value. In addition, in case a 
methanol water solution is supplied to a fuel tank 2 from the high concentration 
methanol tank 3, when stirring the methanol water solution in a fuel tank 2 when 
supplying a methanol water solution to the direct fuel tank 2, or supplying from 
the path from the vapor-liquid-separation machine 4 to [ it is better to make the 
dimension of a fuel tank 2 small and to be made to make homogeneity 
concentration of the methanol water solution in a fuel tank 2, and ] a fuel tank 2, it 
is not necessary to be made to make concentration into homogeneity separately. 
Moreover, as long as it is controllable so that the concentration of the methanol 
water solution supplied to the cell eel 1 becomes a predetermined value, the path 
from the fuel tank 2 to the cell eel 1 may be supplied. 

[0018] What consists of the concentration sensor 5 formed in the fuel tank 2, a 
bulb 6 prepared in the supply way of the methanol water solution to a fuel tank 2, 
and a controller 7 which controls said bulb 6 based on the concentration of the 
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methanol water solution detected by said concentration sensor 5 as a 
configuration which controls supply of this methanol water solution is good. 
[0019] In order to define the concentration of the methanol stored in said high 
concentration methanol tank 3 The methanol whose concentration is 100%, and 
concentration 80%, 70%, 65%, 60%, 55% and 50% of methanol water solution is 
infiltrated into the yarn made from cotton, respectively. When it investigated 
whether it would put in for 5 seconds into the flame of a writer, and would ignite, 
since it turned out that, as for 60% or less of thing, concentration does not ignite 
to 65% or more of thing having ignited, concentration made 60% the upper limit 
of the concentration stored in the high concentration methanol tank 3. Moreover, 
in order to maintain a predominance over other cells of such a direct methanol 
form fuel cell, concentration (20%) which becomes 860 kcal/kg higher than the 
energy density which a rechargeable lithium-ion battery has was made into the 
minimum. 

[0020] Moreover, the concentration of the methanol water solution stored in a fuel 
tank 2 is made to be maintained to 1 - 20% which is the range where good output 
characteristics are obtained after taking into consideration decline in the 
effectiveness by the increment in the amount of transparency of a methanol. And 
a controller 7 opens a bulb 6, and when control from which the methanol water 
solution whose upper limit concentration is 60% is supplied, and the 
concentration of the methanol water solution in a fuel tank 2 becomes a 
predetermined value is performed and it reaches in a fuel tank 2 at a 
predetermined value, a bulb 6 is closed and it is made detect this by the 
concentration sensor 5, if the concentration of the methanol water solution in a 
fuel tank 2 falls from a predetermined value by discharge, and to suspend the 
supply by the controller 7. 

[0021] In explanation of the above-mentioned gestalt of operation, the methanol 
water solution stored in the high concentration methanol tank 3 makes it 
requirements to be high concentration from the concentration of the methanol 
water solution stored in a fuel tank 2, and as long as it satisfies this requirement 
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the organic substance and mineral matter which do not have a bad influence on 
the electrochemical reaction of a cell may contain it as the 3rd matter. 
[0022] Moreover, a high concentration methanol tank can raise the volume 
energy efficiency further by making the volume into size from the volume of a fuel 
tank. 

[0023] Furthermore, although the direct methanol form fuel cell system was 
explained on the assumption that it used for applications, such as a power 
source for pocket form small electronic equipment, and a power source for 
computers, it can also constitute from explanation of the above-mentioned gestalt 
of operation as a large-scale system which another **(ed) the eel stack which 
carried out the laminating of two or more fuel tanks, cell eels, or cell eels for the 
high concentration methanol tank. 
[0024] 

[Effect of the Invention] As mentioned above, this invention is very effective when 
securing safety, and can aim at expansion of the application to the power source 
for pocket form small electronic equipment, the power source for computers, etc. 
while facing it constituting a direct methanol form fuel cell system and being able 
to contribute it to improvement in volume energy efficiency. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the direct methanol form fuel cell structure of a 
system concerning the gestalt of operation of this invention. 
[Drawing 2] It is the perspective view of the cell eel used for the direct methanol 
form fuel cell system concerning the gestalt of operation of this invention. 
[Description of Notations] 

1 Cell Cel 

2 Fuel Tank 

3 High Concentration Methanol Tank 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Drawing 1] 




[Drawing 2] 
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[Translation done.] 
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